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IMG 3.4 Content Genomes

The content of IMG 3.4 has been updated with new microbial genomes available in RefSeq
version 45 (January 14, 2011). IMG 3.4 contains a total of 6,423 genomes consisting of
2,780 bacterial, 107 archaeal, 121 eukaryotic genomes, 2,697 viruses (including bacterial
phages), and 1,186 plasmids that did not come from a specific microbial genome sequencing
project. Among these genomes, 5,351 are finished genomes, and 1,540 are draft genomes,
and 4 are permanent draft (i.e., will never be finished) genomes.

Note that 41 microbial genomes from IMG 3.3 were replaced in IMG 3.4 because (1) a
draft genome has been replaced by its finished version, or (2) the composition of the
genome has changed through the addition of new replicons (plasmids, chromosomes). For
replaced genomes, the gene object identifiers (gene OIDs) for the protein-coding genes
(CDS) were mapped to their new version in IMG. 3.4. See IMG Data Evolution History for
details.

IMG 3.4 also contains proteomic data from Arthrobacter chlorophenolicusl,
Cryptobacterium curtum, and Brachybacterium faecium studies.

IMG Statistics

Various statistics are provided via the IMG Statistics link on the home page of IMG, as
shown below, including IMG Total Gene Count which consists of counting all the genes
(protein coding genes, RNA genes) in IMG, except obsolete genes. Compared to IMG 3.3,
IMG 3.4 contains 11,634,737 genes, an increase of 1,483,215 genes.

The following (45) eukaryotic genomes have been included into IMG in order to increase its genomic context
for comparative analysis. Currently there are 121 Eukaryotic genomes in IMG 3.4.

IMG 3.4 (July 2011) — 45 Genomes
Fungal Genomes

Ajellomyces dermatitidis SLH14081
Arthroderma benhamiae CBS 112371
Arthroderma gypseum CBS 118893
Arthroderma otae CBS 113480
Clavispora lusitaniae ATCC 42720
Coccidioides posadasii C735 delta SOWgp
Nectria haematococca mpVI 77-13-4  (JGI)
Paracoccidioides brasiliensis PbO1
Schizophyllum commune H4-8 (JGI)

. Trichophyton verrucosum HKI 0517

. Tuber melanosporum Mel28

. Uncinocarpus reesii 1704

. Verticillium albo-atrum VaMs.102
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Plants

PN R WD =

Insects

O XN R W=

11.
12.
13.
14.
15.
16.
17.

Protists

NoWnbkwD =

Arabidopsis lyrata subsp. Lyrata (JGI)
Chlamydomonas reinhardtii (JGI)
Micromonas pusilla CCMP1545 (JGI)
Physcomitrella patens subsp. Patens (JGI)
Populus trichocarpa (JGI)

Ricinus communis

Sorghum bicolor

Vitis vinifera

Acyrthosiphon pisum
Aedes aegypti

Apis mellifera

Culex quinquefasciatus
Drosophila ananassae
Drosophila erecta
Drosophila grimshawi
Drosophila mojavensis
Drosophila persimilis

. Drosophila pseudoobscura pseudoobscura

Drosophila sechellia
Drosophila virilis
Drosophila willistoni
Drosophila yakuba

Nasonia vitripennis
Pediculus humanus corporis
Tribolium castaneum

Babesia bovis T2Bo

Monosiga brevicollis MX1 (JGI)

Naegleria gruberi strain NEG-M (JGI)

Nosema ceranae BRLO1

Perkinsus marinus ATCC 50983

Phaeodactylum tricornutum CCAP 1055/1 (JGI)
Thalassiosira pseudonana CCMP1335 (JGI)
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IMG 3.4 Ul

New Ul Features

Radial Phylogenetic Tree

Users have the ability to view up to five genomes phylogenetically in a circular tree.
This new tool is found under menu “Compare Genomes” - Phylogenetic Tree, see
Figure 1Figure 1. Hovering mouse over tree will display popup window of detail

information of the node.

|”I;\;I07Qome | Find Genomes | Find Genes I Find Functions ]na\ys\scaﬂ

My MG

Harme = Compare Genomes L Genome Statistics

Syrteny :Vievuie'rs

Radial Phylogenetic Tree rm——————

Please select upto 5 genomes for the tree. <

Select Al Clear All Function Profile

Genome Clustering

lnadiact

Select lgnore Taxon Name

O O | Bacteria

0 |[© Acidobacteria

(o] 9] Acidobacterium

O ® ium capsulatum ATCC 41196 (H)[F]
o |[e Granulicella

[@] ® Acidobacterium sp. MPSACTXA (B)[F]

o |2 Actinobacteria

o |[e Acidimicrobium

O & Acidimicrobium ferraoyidans ICP, DEM 10331 (& 4 |
o |[e Acidothermus

Figure 1 Phylogenetic Tree

1. [ Actinomyces odontolicus ATCC 17962
2. [ Actinomyces coleocanis DSM 15436

3. [ Actinomyces odontolyiicus FO309
oris K20

Customize Tree

Chordata
hits:

Actinomyces odontolyticus ATCC 17982: 1

Actinomyces coleocanis DSM 15436: 1

Actinomyces odontolyticus FO309: 1

Actinomyces oris K20: 2

lineage: Eukaryota; Chardata

ug coleacanis
ATCC 17882 DEM 15436

odorolyticus F0303 Actinomyces oris K20

Hits Actinomyces

Hits Acti i i
Name ATCC = 5 =
e DSM 15436 F0309 oris K20
[l Frimates 0 (%) 0(0%) 0(0%) 2(100.00%)
B odentia 1 ¢100.00%) 1.010000%) 10100 00%) (0%

Tree display can be customized by click “Customize Tree” button, see Figure 2.

e Taxonomic rank / tree level by: Domain, Phylum/Class, Order and Family

e Color group by: Domain, Phylum/Class, Order and Family

e Genome sample weight graph: Stacked, Bar
e Resize tree: Title space and Diameter
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Tree

Currentwiew ofthe tree is rendered by family and colored by phsdum. To change these settings, click on Customize Tree
the Custornize Tree button.

Setting
. B sulfolobus acidocaldarius DSM 6309
. B sulfolobus islandicus L.5.2.15

1 Taxonomic rank o view by Famiky w
2 I —

3. [l sulfolobus islandicus LD.&.5 Color groups by |ﬂylu_m.-"0lai"
4. . Sulfolobus islandicus HYE10/4

\ Genome sample weight graph |_S_ta_ck_§_c_i v|

Title space width (150-600; SDD_ 44

Farameter

Diareter of the tree (600-1500) |00 px

Redraw

=
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il
=
o
(=}

Figure 2 Customize phylogenetic tree display

Genome Cart

Users now have the ability to add and remove individual genomes to their cart.
As before user can selected their genomes in Genome Browser. Instead of
saving and replacing genomes, you now can add addition genomes to your

genome cart. The genome cart is found under menu “Analysis Cart” — Genomes,
see Figure 3.
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Genome Browser

O Go to Preferences to show of hide plasmids and virnses.
< Go to home page stalistics under MG Genomes to select individual phylogenstic domains
oF alf genomes.

Domains{D): B=Bacteria, A=Archaea, E=Eukarya, P=Flasmids, Y=Viruses.

Genome Completion{C): F=Finished, P=Permanent Drafi, D=Draft
Add Selected to Genome Cart Select All Clear All View Phylogeneticall

T

Filter column: D 2in V Filter term: |
Export | Page 1 of i ev 12345678 8|10] next> last=> [100 [
1 - " o
ColumoSelecior | | SENFEQE ‘l Deselect Page | MG Home | Find Genomes | Find Genes | Find Functions | Compare Genomes 5wy G
Select  Domain =  Status Proposal Name Genomel = i
Home = &nalysis Cart |Bigencs
Acidilobus
F A F saccharovo [REice
= Genome Cart
34514
Genome List
Upload
Genome List
100 genome(s) in cart
O View Genome's Metadata Genome Wetadals,

To add! more genomes to car, please use the Genome Browser,

Remove Selected Select All Clear Al Topale Selected
Filter column: [ Damain ~| Fitterterm: |
[ Bwort | pagetof1 i 00+
Column Selectar | | SelectPags || DeselectPage |
Select Domain - Status Genome MName Sequencing Center Gene Count
[} B F MNostoc azollae’ 0708 DOE Joint Genome Institute 5378
0 B D ’:g‘f;ﬁmh‘a cetilaohot ashington Univ 3362
Acaryochloris marina Arizana State Univ, TGen, Washington
0 - i MBIC11017 Uniw 8488

Figure 3 Genome Cart

KOG
New function KOG has been add to IMG

e User can browser or list KOG functions. KOG function is found under menu
“Find Function” — KOG with sub menus KOG Browser and KOG List, see
Figure 4. KOG Browser was group via KOG categories similar to COG
categories. KOG Ul features was modeled similar to COG. Thus, clicking any
KOG category will give a list of KOG ID with genome counts.

e KOG gene count has been to Genome Detail pages, see Figure 5. Clicking
gene count will display a table and pie chart of genes grouped by KOG
categories.




What's New in IMG 3.4

[ "G Home | Find Genomes | Find Genes:

Compare Genomes | Analysis Cart | by NG

Function Search

Home = Find Functions:

KOG Browser

KOG list

CELLULAR PROCESSES AND SIGH ¢ ¥
Cell eycle contral, cell division, chro
Cell matility ]

Cell walllmembrane/envelope hlngenJ‘
Citogkeleton (2] Enzyme
Defense mechanisms [

Exracellular structures ]
Intracellular trafficking, seeretion, and v

Muclear structure [1]

Function Alignment

05 Browset

KOG List |

TIZRfam |

Transporter Class |

KEGG |

_‘__>

KOG Browser

KOG list

CELLULAR PROCESSES AND SIGNALING
) Tttt

tri jt=1] romasorme partitioning [0]

Cell motility [M]
Cellwallimembranefenvelope bingenesi
Cytoskeleton (7]

Defense mechanisms [+]

Extracellular structures []

Intracellular trafficking, secretion, and vesicular franspart U]

M

Blclear strgctire [

KOG Function Group
CELLULAR PROCESSES AND SIGNALING
Selact All Clear All
Filter cnlumn';?KOG D F\Iterterm'i |
Export | Page 1 ofs 1234|585 next= last=s “\[I[I
Calumn Selectar | Select Page H Deselect Page
Genome
Select | KOGID = Mame Function Code Function Definition Count
0 KOG0018 Structural maintenance of chromosome protein 1 {sister ) Cell ycle control, cell division, 12
et ] chromatid cohesion complex Cohesin, subunit SMC1) chromosome partitioning
Posth lational modificati
[  KOGDO18  Molecular chaperone (HSPID family) o U i
protein turnover, thaperones
| KOANN Calmailin and velated neoteins (EE-Hand =) il a icnal
Figure 4 KOG Browser
Frotein coding genes with coGs®
with KOG
; 2
with Pfam
with TIGRfarm®
with InterPro
KOG Categories
Aciduliprofundumn boonei T469
Wiew ag KOG List
KOG Categaries
Statistics by KOG cateqories
Configuration
F\Ilercu\umn.TI_KOG"-C.ai.ég_q.r-ies_ii Filter term: ]
Paged of1 ==fiist =prev 1 ne
Column Selestar
% of
Total
KOG Categoties & Gene Count (HB9)
B Amino acid transport and metabolism a4 7.84
B Carhohydrate transport and metabalism 34 483
Cell eycle contral, cell division, chromaosome 15 251
partitioning K
Cellwallfmembranefenvelope bingenesis 19 278
B Chromatin structure and dynamics X5 1.60
Coenzyme transport and metabolism 28 377
Cytoskeletan i 1.02

Figure 5 A genome’s KOG gene list.




What's New in IMG 3.4

Updated Ul Features

Genome Detail Page

Content list area has been reorganized. First there are three buttons on the top, see

Figure 6

1. Browse Genome — A short cut to Browse Genome section.

2. BLAST Genome — A short cut to BLAST form with current genome pre-

selected.

3. Download Data — A short cut to Genome’s detail page download section or to
the JGI Portal’s download Ul if the IMG’s genome is available in Portal.

Content list renamed to “About Genome” and simplified to three sections, see Figure

7

1. Overview - A short cut to Overview section.

2. Statistics - A short cut to Statistics section.

3. Genes - A short cut to Gene section.

Scaffolds and Contigs
Chromosome hMaps
Weh Artemis
Phylogenetic Distribution of Genes
Distribution by BLAST percent identities
Putative Horizontally Transferred Genes

Futative Horizontally Transferred

TUUICANIS HeTE MMOUINOYS RIS B8 28 BAIF]
: F

Abictrophia defectiva ATCC 49176
Download Selected Files || Explndal | CDIIapSEAIIJ
E2 Browse Genome ﬂs BLAST Genome Data > . d d
About Genome )
) » (2 O an pownloads
o Qverview . _
o Statistics - [ Additional Files
© Genes [ apide_643856151: 643886181 taroz
Overvie
Credits Dizclaimer CommertsiQuestions
Proposal Name Human Microhiome Preject (HMFP) Reference Genomes @1997-2011 The Regerts of the University of California.
Organism Name Abiotrophia defectiva ATCON9176 Genome Partal wersion:6.0.9 A00. content :6.0.97. 12501 clustefing- 3118 =
Taxon Objeft ID 643886181
NCBI Taxon|ID 592010
BofSon Drojert I T2
v
T BLAST
Browse Genome
Find matches in selected genomes 210 WG genomes" if none are selected)

Ifthere are genomes in vour Genome Cart, please use "Show AlliSelected Genomes" buttons

Sequence

Program || blastp (Protein vs. Protein) ~
E-value: 1e-5 6

Geneme Filter

Dormains: (Bracteria, (Mrchaea, (Epyukarya, (Pilasmids, 0diruses.
Genome Completion: [Flinished, [Plermanent Draft, [D]raft

Seq. Status Domain
All Finished, Permanent Draft and Draft___ | [ All ~

Figure 6 Genome detail page content list re-organized, top three buttons.
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About Genome

Ouariew

Overview

v

o Statistics

Proposal Name Humzan Micrabiome Project (HMP) Reference Genomes
Orga
Taxdn Object ID

NCBI Taxon ID

nism Naine

Proposal Name
Organism Name
Taxon Object ID
NCBI Taxon ID
RefSeq Project ID
GenBank Project ID
GOLD ID in IMG Database
External Links
Genome Type
Lineage
Sequencing Status
IMG Release
Comment

Project Information

Human Microhiome Project (H]
Abiotrophia defectiva ATCC 45)
643886181

Project Id: Gi03&51

JGI Portal

isalate

Bacteria; Firmicutes; Clostridi
Draft

IMGAY 2.9

strain mixup -165 rRMNA is ~10)

GOLD ID 5iN3551
Phylogenetic Distribution of Genes
Genome Statistics
Distribution by BLAST percent identities o To view rows that are zero, go o MUIMG preferences
and set "Hide Zeroes in Genome Statistics " to "No".
Putative Horizontally Transferred Genes
Number = % of Total
DNA, total number of bases 3477404 100.00%
Putative Horizontally Transferred DMA coding number of bases 3125495 89.28%
OMA G+C number of bases 1291495 | 37149 1
Compare Gene Annotations DNA scaffolds 2 10000%
CRISPR Count 1
Compare Gene Annotations
Genes total number 3342 100.00%
Prot d 3291 88.47%
Gene annotation values are precamputed and stored in a tab delimited file TS COCHID Deres
. . RMA genes a1 1.93%
also viewahle in Excel.

Figure 7 Genome detail page content list re-organized, content list.

Gene Cart

Circular Map tool number of band selection has increased from 4 to 8, as request by

many users, see Figure 8

Choromosome Map

Fmerco\umn:'_Gg_n_e__O_bjgct\D_v- Filter term: |

| Export_|
Column Selector
Gene Band = Band = Band = Band Band Band Band = Band
ChijectID Locus Tag Product Mame Start End Strand Scaffald atch 1 25 2 4 5 5 i a
agmatinase (EC Aciduliprofundum
646648043 Aboo_0004 g 2602 3474 + hoonei T469 |l E il i || || O
3.5.2.11) (IMGterm)
chramosarme
carbamate kinase atialigran ndUm
46648080  Aboo_0038 42007 | 42936 - hoonei T46Y
B
chramaosarme
sarine Aciduliprofundum
G46E48103  Aboo_00G1 hydrowymethyltransferase | 60703 G2004 - hoonei T463 1 il 4 [} B |l 4| E
(EC 2.1.2.1% {(IMGterm) chromaosame
;ﬂ:gsr;‘f&m?ﬂfﬁfe Aciduliprofundurn
G4EE48126  Aboo_0084 BULAME 181 B2460  83mO0 - hoonei T4E9 1 O r O . O O [
IMGterm) chromosome
| Epott |

Figure 8 Gene cart circular map tool
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CSS Menu

CSS menu has been update to be compatible with FireFox5.x and IE 8. In addition
CSS menuis accessibility compatible too, text zoom and view zoom will scale
correctly. As mention earlier CSS will not work for older IE’s 6 or 7. For IE 8 users
please turn off compatibility view as CSS menu will not work in IE 8’s compatibility
mode.

1. Find Functions. Sub-menus were added to quickly access function’s sub-
pages. For example KEGG has five sub pages.

2. Download menu added FTP policy and Data Usage Policy.

Find Compare Genomes I Analysis Cart I oty IR |

Function Search I

LS, _

SEED *

COS

- ymes (IMG) systerm (Rucleic Acids |

le s Iy resource for comparative analysis

Piam Piam | from three do_mam_s Dfl.IfE inaunig
— part of a specific microbhial gename

TIGRtam |included into IMG in arder to increas

is.
Enzyme

{! toc

af ar

e T — 12

T IMG Metwworks » Pathineays via EC MUmbers atati
2l Pathvovarys Protein Families :leno
Phenotypes Sencmes & Paralog Clusters 1:Dtal

GO TS T O T O 2 L G LT Ty, o Sl LA e, 1w aral oL ye o Fre
fincluding bacterial phages), and 1,156 plasmids that did not cam
microhial genome sequencing project. Among these genomes, 5.

Figure 9 Function’s sub pages were added as sub-menu for quicker access. For example KEGG function
page has five sub pages.

| Companion Systems m

| @ atmamo

e

Data Usage Policy

FTP README Education

/sis glM@FTP Fobications

Inigu g; JiE Genome Partal |- GuestionsfComments

IME Sogucreimg projos T
‘gase its genomic u
[N -

Figure 10 Two new sub-menus were added to download section: Data Usage Policy and FTP README.

Message Area
Message area was updated with additional warning messages.

11
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1. Warning message for IE 6 to 7 users. IMG is no longer supporting older
browsers because of IMG is using the latest JavaScript and CSS libraries.

2. Message area is being updated via AJAX. And will warn users of Browser and
JavaScript support.

3. Users will also be informed for any IMG maintenance or downtime in this area
too.

mﬂnd GEnomes [ Find Genes I Fimd Functions I Compare Genames

l BETA site - message fram a file via aj}>

m

Figure 11 IMG’s message area,

Google Maps

IMG’s project map has been updated to use Google maps API version 3.x with
clustering of Google push pins at higher zoom-out levels. Clicking clusters will zoom-
in into the area, see Figure 12.

Projects Map

Only public projects that have longitudedatitude coordinates in GOLD are displayed on this map.

592 projects

Figure 12 IMG’s project map using Google push pin clustering.
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Preferences

User can turn off session caching. It is recommended to leave it on for better Ul
performance.

Preferences

Farameter Current Setting
Max. Paralog Groups 5|:||:| v |
Max. Gene List Results 1 |j||j||j| v
Max Homolod Results :_E_III_!;!_ V
Max. Taxon Gene Meighhorhoods -_1 g v-_
Min. Hormolog Percent [dentity 3|j|_v
Hide Viruses From Genome Lists ._T!?_S___Y:
Hide Flasmids From Genome Lists ._-“1/95 v'_
Hide Zeroes in Geno istics Yes.

Session Cache On {ves recommended)

Figure 13 MyImg’s preferences.
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Phylogenetic Distance Tree

The Archaeopterix_applet source code has been updated in IMG 3.4. The newest
version of forester.jar has been merged with changes required for IMG. Additional
changes are described below.

Use of system clipboard

In the current version of the applet, it is possible to copy from the "View as Text"
window to the system clipboard and thus analyze the input file in various formats.

Tools View as Text Font Size Options Type Domains Help
Phylogram

Dyna Hide

| = | Archaeopteryx | = ” =] ”ﬂ|
[<Pum version="1.0" enooding=UTF 875 2]
I=phyloxml xmins:xsi="http:/wew.w3.00g/200 1/XMLSchems-instance”

pesi:schemal ccation="http://www.phyloxml.ceg http:/wew. phyloxml.orgd1. 10/phyloxml xsd™

=

pemins="http:/fwww. phyloxml.ong™>
[<phylogeny rooted="false™>

<clade>
. h:0.0</branch_length=

Secunty Warnlng th>=0.0</branch_length>
Click on Node 1

[Gren Gane The application has requested 7884 <inames

igth=0.49551 </branch_length>

write-only clipboard access. Do you =
Pl want to allow this action? Shbinlaieiaiition
similar_to_MAD_P_ oxidoreductase  FAD_contsining_subunit</scientific_n

Name: ArchaeopterixE

Bacteria, Planctomycetes, Kueneniae, Kuenenisles Kueneniacese, Candidatus

Pu bl iSh er: LBNL-JGI datus Kuenenia stuttgartiensis</commeon_name:>

From: http://merced.jgi-psf.org

Close | Copy to clipboard

‘Always allow this application to access the dipboard.

istia, Thermovirgales, Thermovirgaceae, Thermovirga, Thermovirga lienii Ca

OK || Cancel

ergistaceae, Thermeovirga, Thermevirga lienii Cas60314, D)

Figure 14 System clipboard
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Lineage display

In the current version of the applet, the user can display the lineage of the node, and
the common lineage of the parent nodes (in tooltip).

Phylogram

Dyna Hide

Display Data:

W tode Name

uper T
Order Subtrees

Uncallapse All

Figure 15 Tool tip
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Linking to IMG

Each node in the Archaeopterix applet has a context menu which can be used to link
to a page in IMG. In the current version of the applet, that link is renamed to either
“Open Gene Page” or “Open Genome Page” for the leaf nodes, depending on
whether the tree displays genes or genomes.

Phylogram

Dyna Hide

Display Node Data

B Collapse/Uncollapse
Root/Reroot
W Frot/Gene Acc Colorize Subtree

Damains

Click on Node to:

Back to Super Tree
Order Subtrees

Uncollapse All

Figure 16 Menu link to IMG
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In addition, in ClustalW alignment where the Archaeopterix applet is used to display
domains within genes, the link in the context menu for a parent node, called “Add to
Gene Cart” allows the user to add all the genes of child nodes to the gene cart in
IMG.

Tools View as Text Font Size Options Type Domains Help

Dyna Hide ..

Rollover

Display Data:

. MNode Name

Display Node Data
Collapse/Uncollapse i
Root/Reroot

Colorize Subtree
Add to Gene Cart

nthase beta chain_like reductase

Order Subtrees

Uncallapse All

Figure 17 Menu link to add to Gene Cart
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